ABSTRACT: Plasma urea N (PUN) has been used as an indicator of AA requirements and efficiency of AA utilization in swine. However, PUN concentrations vary among a population of pigs, even a population with a close range of BW and fed the same diet. Thus, pretreatment or baseline PUN concentrations are used as a covariate to reduce variation of posttreatment PUN. However, this procedure increases experimental costs and stress to the pigs. Data from 14 experiments (26 to 28 d in duration) conducted using PUN as a response variable were compiled into 1 data set. Each experiment had 4 to 6 treatments. The purpose of this technical report was to summarize the effect of determining pretreatment baseline PUN concentrations on subsequent posttreatment PUN concentrations in 20-to 50-kg pigs. In all experiments, pigs were fed corn-and soybean meal-based diets and low-CP diets with various AA additions; pigs were assigned to dietary treatments in a randomized complete block design with a minimum of 4 replicates of 3 to 5 pigs each. Before the start of each experiment, all pigs were fed a common diet for a minimum of 3 d. Blood samples were collected from each pig before allotment to dietary treatments (d 0) and at the end of each experiment. The baseline (d 0) PUN was analyzed as a covariate for posttreatment PUN. Data from each experiment were analyzed without and with baseline PUN in the statistical model. In all experiments combined, there were 768 possible treatment comparisons. The covariate baseline PUN was statistically significant (P < 0.10) in 9 of 14 experiments. However, only 8 treatment differences changed statistical significance as a result of analyzing the data with baseline PUN as a covariate. These 8 treatment differences were in 3 experiments. These results indicate that it is not always necessary to determine baseline PUN concentrations when feeding diets with large differences in AA content.
INTRODUCTION
Nitrogen metabolism in pigs has been evaluated as a rapid response indicator of AA concentrations in diets (Brown and Cline, 1974) . Plasma urea N (PUN) can be used as an indicator of AA requirements in swine (Coma et al., 1995; Pedersen and Boisen, 2001) , and changes in PUN concentrations indicate changes in efficiency of AA utilization. Despite having a common population of pigs fed the same diet, homeostatic regulation of metabolites such as PUN vary. Therefore, baseline PUN concentrations have been used as a covariate to reduce variation of subsequent posttreatment PUN results (Coma et al., 1995) . Although this procedure can reduce variation, it also increases experimental costs and stress to the pig.
The purpose of this report is to summarize experiments we have conducted wherein PUN was used as a response variable in 20-to 50-kg pigs. Pretreatment baseline PUN concentrations were used as a covariate in the statistical model to evaluate the PUN responses to corn and soybean meal (C-SBM) control and low-CP diets observed in 14 experiments that evaluated the effect of varying AA supplementation. Individual experiments were analyzed without and with baseline PUN as a covariate on subsequent posttreatment PUN and the results of both analyses were compared.
MATERIALS AND METHODS
All experimental procedures were approved by the Louisiana State University Agricultural Center Animal Care and Use Committee. Roux et al. (2011 , E. D. Frugé (unpublished data), and Waguespack et al. (2011) data were compiled into 1 data set. All experiments were conducted for 26 to 28 d. Pigs (Yorkshire, Yorkshire × Landrace, or Yorkshire × Landrace × Duroc) were obtained from the Louisiana State Agricultural Center Swine Unit and were housed in a completely enclosed building in pens with metal slotted floors, 1 nipple waterer, and a 2-hole stainless-steel feeder with lids. Feed in meal form and water were provided ad libitum.
General
Before allotment to treatments and at the end of each experiment, blood samples were collected from the anterior vena cava from each pig. Blood was collected and placed into 10-mL tubes containing sodium heparin (BD Vacutainer, BD, Franklin Lakes, NJ). Blood samples were placed on ice before centrifugation at 3,000 × g at 0°C for 20 min. After centrifugation, plasma was removed and kept frozen at −80°C until analysis to determine PUN concentrations (Mathies, 1964) using commercial reagent kits (Pointe Scientific, Canton, MI).
Before all experiments began and before baseline blood samples were taken, pigs were fed a common C-SBM-based diet for a minimum of 3 d, which is an adequate time period for the baseline samples to be a reflection of the AA concentrations in the common diet fed to all pigs (Coma et al., 1995) . Corn-and soybean meal-based diets were fed during all experiments. All treatments within experiments contained a minimum of 4 replicates of 3 to 5 pigs each. In Exp. 1 and 2, treatments consisted of increasing standardized ileal digestible (SID) Lys, which was achieved by increasing l-Lys•SO 4 . In Exp. 3 to 14, all dietary treatments within experiment were formulated to contain 0.83% SID Lys, which is the NRC (1998) recommendation for SID Lys for 20-to 50-kg pigs. In Exp. 3 to 9, and 12, treatments within experiment consisted of a positive control diet that was a C-SBM diet without supplemental AA and low-CP, AA-supplemented diets. In Exp. 10 and 11 (E. Frugé, unpublished data), treatments within experiment consisted of a positive control diet that was a C-SBM diet with 0.05% supplemental l-Lys and low-CP, AA-supplemented diets.
Statistical Analysis
Data from each of the 14 experiments were analyzed by ANOVA as randomized complete block designs with initial BW as the blocking factor using the GLM procedures (SAS Inst. Inc., Cary, NC). Each experiment was analyzed without and with baseline PUN as a covariate on subsequent posttreatment PUN, and results were compared. Individual treatment differences were obtained using the PDIFF procedure in SAS, and results were compared between analysis without and with baseline PUN. Each pen of pigs served as the experimental unit. Treatment differences were considered significant with an α = 0.10.
RESULTS AND DISCUSSION
The purpose of this research was to determine if it is necessary to take blood samples from pigs before assigning treatments to determine baseline PUN concentrations to use as a covariable in the statistical model. In 9 of the 14 experiments, the covariate baseline PUN was significant (P < 0.10; Table 1 ). In 8 of 14 experiments, 1 diet was a C-SBM-based control diet without AA supplementation and the other diets were low-CP, AA-supplemented diets; therefore, PUN concentrations of pigs fed the positive control diet were greater than PUN concentrations of pigs fed the other treatment diets. Because there are large differences in PUN concentrations between pigs fed a positive control (high-CP) diet vs. low-CP diets, there may be little need to determine baseline PUN concentrations. This is supported by the fact that overall treatment P-values for these 8 experiments were statistically significant (P < 0.01; Table 1 ) regardless of whether baseline PUN concentrations were included in the statistical model. However, when feeding pigs diets with less variation in CP content, which would indicate smaller differences in PUN concentrations, it might be beneficial to determine baseline PUN concentrations. In Exp. 13, analyzing the data with baseline PUN as a covariate resulted in a significant overall treatment P-value (P = 0.04; Table 2 ); however, when the baseline PUN covariate is removed from the statistical model, the overall treatment P-value is no longer significant (P = 0.13).
In all experiments combined, there were 768 possible treatment comparisons, and there were only 8 treatment differences that changed statistical significance as a result of analyzing the data with the baseline PUN as a covariate. These treatment differences occurred in Exp. 6, 13, and 14 (Table 2 ). Experiments 13 and 14 had a range of PUN concentrations that were less in differences between treatments than the other experiments. Neither of these experiments contained a positive control (high-CP) diet. There is no explanation for the treatment differences in Exp. 6.
In all experiments, baseline blood samples were taken randomly as opposed to after a 2-h fast. Cai et al. (1994) determined that there were only small fluctuations in PUN concentrations in pigs that were given ad libitum access to feed compared with pigs that were fed twice daily, which had the greatest PUN concentrations at 3.6 h postfeeding. Waguespack et al. (2011) In conclusion, the overall treatment effect changed from nonsignificant to significant in only 1 of 14 experiments by including the baseline PUN in the model. Similarly, only 8 (in 3 experiments) out of 768 total treatment mean comparisons changed statistical significance because of the baseline PUN. The results of these 14 experiments indicate that it is not necessary to determine baseline PUN concentrations in experiments evaluating AA requirements or change in AA utilization. Data are means of 6 replications of 5 pigs per replicate pen Exp. 2). 3 Data are means of 6 replications of 4 pigs per replicate pen Exp. 2). 4 Data are means of 5 replications of 3 or 4 pigs per replicate pen Exp. 1) .
